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(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power consumption || 
when a moving image is displayed by providing a display 
means and an image control means in which the number of 
picture elements in the monitor-through mode is decreased 
more than the number of picture elements when a signal is 
recorded onto a recording medium. 

SOLUTION: All picture element signals outputted from a CCD 
12 are read in the recording mode and prescribed processing is :j^l^p 
made in a DSP circuit 21 or the like and the result is recorded in f& 
a memory card 23 as a still image. In the case of the monitor- 
through mode, not all image signals outputted from the CCD 12 I 
are read by a CDS 15 but the signals are interleaved into nearly ' 
a half number of picture element signals. That is, the number of |ili/fl 
picture elements of a moving image per one pattern in the 

monitor-through mode is less than the number of picture elements per one pattern of still image 
recorded in the memory card 23. Then in the case of the monitor-through mode, the number of times 
of signal processing in an A/D converter 16 and the DSP circuit 21 is less than that in the recording 
mode and then the power consumption is reduced. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the electronic "still" camera which has 

the indicating equipment which displays the animation obtained through an image sensor. 

[0002] 

[Description of the Prior Art] What uses a display as a finder is conventionally known as an electronic "still" 
camera. A display is for example, a liquid crystal display element, and the animation obtained through an image 
sensor is expressed for a liquid crystal display element as real time. That is, by observing the screen of a liquid 
crystal display element, a photography person can determine the timing of shutter release and can record a 
desired still picture on a record medium. 
[0003] 

[Problem(s) to be Solved by the Invention] However, the conventional display is constituted so that the 
animation of the predetermined signal processing may be performed and carried out to the pixel signal outputted 
from an image sensor and it may be displayed on it, and the number of pixels in one screen is the same as the 
time of recording a still picture on a record medium. Therefore, power consumption equivalent to the time of 
record for actuation of an indicating equipment was needed, and there was a problem that the life of the battery 
which is a power supply became short. 

[0004] This invention solves the above trouble and it aims at reducing the power consumption in the display of 

the animation by the display used as a finder. 

[0005] 

[Means for Solving the Problem] A monitor control unit of an el^lconi<^^l ll.cam era concerning this 
invention is equipped with a display which operates with monitor through mode displayed on a screen by using 
as an animation a pixel signal outputted from an image sensor, and an image control means which controls the 
number of pixels in one screen of a still picture and an animation, and*tMsuniggejcontrol means is characterized 
by*to.make it fewer than the number of pixels when recording the number of pixels at the time of monitor 
through mode on a record medium. 

[0006] An image control means is equipped with a pixel signal-processing means which carries out sample hold 
of a part of pixel signal outputted from an image sensor, and*carries out A/D conversion based on pulse signals 
fewer than a clock signal outputted from a clock generation circuit which generates a clock signal a fixed 
period, for example, and this clock generation circuit. 

[0007] A pixel signal-processingjneans may be equipped with a pulse gate circuit which passes a part of clock 
signal. In this configuration, a gate gap of a pulse gate circuit is the magnitude of a degree to which a band of 
spatial frequency of an image formed by pixel signal by which reading appearance is carried out from an image 
sensor does not become lower than a band of spatial frequency of an image which can be displayed with a 
display preferably. A pixel signal-processing means may be equipped with a frequency divider which generates 
a pulse signal of low frequency rather than this clock signal by carrying out dividing of the clock signal. In this 
configuration, the number of dividing of a frequency divider is the magnitude of a degree to which a band of 
spatial frequency of an image formed by pixel signal by which reading appearance is carried out from an image 
sensor does not become lower than a band of spatial frequency of an image which can be displayed with a 
display preferably. 

[0008] A display has for example, a'liquid crystal display element, and the number of display dots of a liquid 
crystal display element is set up so that spatial frequency of an image which can be displayed by liquid crystal 
display element may become lower than highest spatial frequency that can be picturized with an image sensor. 
[0009] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference 



fo a drawing. Drawing 1 is the blo^ttagram of electronic "still" camera S^^^uipped with the monitor control 
J unit which is the 1 st operation gestl^of this invention. 

[0010] The systemxontrol circuit 10 is a microcomputer 'and controls whole electronic "still" camera SV. This 
electronic "still" camera SV can operate by monitor through mode and the recording mode. In monitor through 
mode, the animation obtained through the image sensor is expressed as real time by the liquid crystal display 
element, and a still picture is recorded on record media, such as a memory card, in a recording mode. 
[001 1] The light which passed along the optical block 1 1 which consists of a taking lens etc. is led to the light- 
receiving side of CCD (solid- state image sensor) 12, and the pixel signal corresponding to a photographic 
subject image generates it in the photodiode which constitutes the light-receiving side of CCD 12 by this. A 
complementary color check color filter is prepared in the light-receiving side of CCD 12, namely, the pixel 
signal corresponding to a Magenta, green, yellow, and cyanogen is outputted from CCD 12. 
[0012] Driving CCD 12 by the CCD driver 13, the CCD driver 13 operates based on the clock signal outputted a 
fixed period from the 1st clock generation circuit 14. That is, synchronizing with this clock signal, a pixel signal 
is outputted from CCD 12 and it is inputted into the correlation duplex sampling sample hold circuit 15. 
[0013] In the CDS circuit 15, predetermined signal processing, such as removal of a reset noise, is performed to 
a pixel signal, and sample hold of it is carried out and it is outputted to A/D- converter 16. The CDS circuit 15 
performs signal processing according to the sample hold (S/H) pulse signal outputted from the pulse gate circuit 
17. Although the S/H pulse signal synchronizes with the pulse signal outputted from the clock generation circuit 
14 in the recording mode, it is generated in monitor through mode by passing a part of pulse signal outputted 
from the clock generation circuit 14. A/D converter 16 performs A/D conversion according to the A/D clock 
signal outputted from a frequency divider 18. Although the A/D clock signal synchronizes with the pulse signal 
outputted from the clock generation circuit 14 in the recording mode, it is acquired by carrying out dividing of 
the pulse signal outputted from the clock generation circuit 14 in monitor through mode, and is a pulse signal of 
low frequency from this pulse signal. 

[0014] Thus, the CDS circuit 15, A/D converter 16, the pulse gate circuit 17, and a frequency divider 18 
constitute the pixel signal-processing means which carries out sample hold of a part of pixel signal outputted 
from CCD 12, and carries out A/D conversion in monitor through mode based on pulse signals fewer than the 
clock signal outputted from the clock generation circuit 14. Moreover, this pixel signal-processing means and 
the clock generation circuit 14 constitute the image control means which controls the number of pixels in one 
screen of a still picture and an animation in a recording mode and monitor through mode. 
[0015] The pixel signal changed into the digital signal in A/D converter 16is stored in an image memory 19. 
The image memory 19 has the storage capacity which can store the pixel signal for the 1 field. 
[0016] It is inputted into the video signal processing- (DSP) circuit 21, the complementary color and primary 
color conversion, a white balance, gamma processing, etc. are processed, and the pixel signal by which reading 
appearance was carried out from the image memory 19 is changed into the primary signal of R signal, G signal, 
and B signal. Signal processing in the DSP circuit 21 is performed according to the DSP clock signal outputted 
from a frequency divider 1 8, and this DSP clock signal is outputted corresponding to an A/D clock signal. 
[0017] The primary signal outputted from the DSP circuit 21 is inputted into the interface. (I/F) circuit 22, andis 
changed into the format for processing in the computer 24 formed in the exterior of this electronic "still" camera 
SV for recording on a memory card 23. The memory card 23 is removable to the card connector 25, and its 
computer 24 is' removable to the external connector 26. That is, the outputted primary signal is transmitted to a 
memory card 23 or a computer 24 through connectors 25 and- 26 from the I/F circuit 22. In a recording mode, 
the signal with which the still picture was recorded on the memory card 23 grade, and was processed in the 
computer 24 on the other hand is recordable on a memory card 23 or a hard disk 27. 

[0018] Moreover, the outputted primary signal is changed into an analog signal in D/A converter 3 1 from the 
DSP circuit 21. In the monitor driver 32, the primary signal of an analog is changed into the signal of NTSC 
system, and is outputted to the television 33 formed outside through the video outlet connector 34. Moreover, 
the primary signal of an analog is outputted to the liquid crystal display element 36 through the LCD driver 35. 
The liquid crystal display element 36 operates in monitor through mode, and expresses the animation outputted 
from CCD 12 on a screen as real time. The LCD driver 35 operates based on the clock signal outputted a fixed 
period from the 2nd clock generation circuit 37, and, thereby, the animation of predetermined image quality is 
displayed on the liquid crystal display element 36. In addition, in this operation gestalt, the number of dots per 
screen of a liquid crystal display element is set up so that the spatial frequency of the image which can be 
displayed by this liquid crystal display element may become lower than the highest spatial frequency that can be 
picturized by CCD 12. 

[0019] The 1st and 2nd clock generation circuits 14 and 37 operate according to the command signal outputted 
from the system control circuit 10, and output the clock signal of predetermined frequency. 



[0020] A control unit 38 is connect^fcp the system control circuit 10, and^tt^Bkxuit changing switch for 
s l performing a setup of a release cari^^outton or monitor through mode, andlKcording mode etc. is prepared 
in the control unit 38. By half-push [ a release carbon button ], photometry and ranging actuation are performed 
and record actuation to the memory card 23 of a video signal is performed by all push. 
[0021] Drawing 2 shows the array of each color filter element of the complementary color check color filter 41 
established on the light-receiving side of CCD12. In this color filter 41, each color filter element which makes a 
Magenta (Mg), green (G), yellow (Ye), and cyanogen (Cy) penetrate is arranged regularly. That is, 3 pixels of 
Mg, Ye, and Cy which have horizontal and the spectral characteristic from which the complementary color 
other than G differs in a total of 4 pixels which arranges 2 pixels in perpendicularly at a time, and grows into it, 
respectively surrounded, for example by the dashed line CI are prepared. 

[0022] Reading appearance of the pixel signal generated in CCD 12 is carried out from CCD 12 by the so-called 
two-line coincidence read-out method so that it may state with reference to drawin g 4 . In the recording mode 
which records a still picture on a memory card 23, although reading appearance of all the pixel signals is carried 
out from CCD12, assthetliquid-crystal display element 36 is shown in drawing 3 in the monitor through mode 
used as a finder, as compared with the magnitude of the band Bl of the spatial frequency of the image obtained 
by CCD12, band B-2 of the spatial frequency which can be displayed by the liquid crystal display element 36 is 
about 1/2. Therefore, the abbreviation one half of the picture signal outputted from CCD 12 is thinned out. 
[0023] Drawing 4 shows the pixel signal outputted by the two-line coincidence read-out method from CCD12. 
The pixel signal of Mgl and Yel located in a line with a lengthwise direction in drawing is added mutually, is 
outputted from CCD12, and similarly, the pixel signal of Gl and Cy 1 on a par with a lengthwise direction is 
also added mutually, and it is outputted from CCD 12. In the 1st line HI, among the pixel signals of Mg and G, 
although reading appearance of the odd-numbered signal (sign Jl) is carried out from CCD 12, reading 
appearance of the even-numbered signal (sign J2) is not thinned out and carried out. Similarly, in the 2nd line 
H2, although reading appearance of the odd-numbered signal (sign Kl) is carried out from CCD 12 among the 
pixel signals of Ye and Cy, reading appearance of the even-numbered signal (sign K2) is not carried out. 
[0024] Drawing 5 is a timing chart in monitor through mode and a recording mode which shows each signal. 
[0025] From CCD12, synchronizing with the clock signal outputted from the clock generation circuit 14, Mgl 
of the 1st line and Yel of the 2nd line are added and outputted, and, subsequently Gl of the 1st line and Cy 1 of 
the 2nd line are added and outputted. They are the addition signal of Mg2 and Ye2, the addition signal of G2 
and Cy2, the addition signal of Mg3 and Ye3, and the addition signal of G3 and Cy3 like the following... It is 
outputted in order. 

[0026] the pulse signal to which a S/H pulse signal is outputted from the clock generation circuit 14 by the 
recording mode in the pulse gate circuit 17 — synchronizing - time of day tl, t2, t3, and t4 -- in although 
outputted at equal intervals monitor through mode - time of day t3, t4, t7, and t8 -- the S/H pulse signal 
generated in ... thins out -- having -- time of day tl, t2, t5, and t6 -- only the S/H pulse signal generated in ... is 
outputted. 

[0027] In the CDS circuit 15, the sample of the pixel signal then inputted from CCD12 is carried out by the 
standup of a S/H pulse signal, and it is held in falling of a S/H pulse signal. That is, in monitor through mode, 
sample hold of the addition signal of Mgl and Yel is carried out between time of day tl and time of day t2, and 
sample hold of the addition signal of Gl and Cy 1 is carried out between time of day t2 and time of day t5. 
Moreover, sample hold of the addition signal of Mg3 and Ye3 is carried out between time of day t5 and time of 
day t6, and sample hold of the addition signal of Cy3 is carried out to G3 between time of day t6 and time of 
day t9. 

[0028] In A/D converter 16, A/D conversion of the pixel signal of Mgl and Yel grade outputted is carried out 
synchronizing with the standup of an A/D clock signal from the CDS circuit 15. An A/D clock signal is time of 
day tl, t2, t3, and t4, as a sign SI shows in a recording mode... It is time of day tl, t3, t5, and t7 so that a sign S2 
may show in monitor through mode, although it starts immediately after... It starts immediately after, that is, an 
A/D clock signal is outputted by the recording mode corresponding to the pulse signal of the clock generation 
circuit 14 - having - monitor through mode - one half of the frequency of the pulse signal of the clock 
generation circuit 14 - having -- **** -- this timing - the addition signal of Mgl and Yel, the addition signal 
of Gl and Cyl, the addition signal of Mg3 and Ye3, and the addition signal of G3 and Cy3 A/D conversion 
of ... is carried out. In addition, the addition signal of Mgl and Yel is outputted from A/D converter 16 after 
time of day t5, and the addition signal of Gl and Cyl is outputted from A/D converter 16 after time of day t7. 
[0029] In the DSP circuit 21, processing of the complementary color, primary color conversion, etc. is 
performed synchronizing with the DSP clock signal outputted from a frequency divider 18. In a recording 
mode, a DSP clock signal starts according to the A/D clock signal SI so that a sign S3 may show, but in 
monitor through mode, it starts according to the A/D clock signal S2 so that sign S4 may show. That is, the 



output timing of a DSP clock signaj^pports the A/D clock signal, and ever^BIt is any of monitor through 
,j mode and a recording mode, corresjWding to A/D conversion, processing i^Rformed in the DSP circuit 21. 
[0030] Thus, although reading appearance of all the pixel signals outputted from CCD 12 is carried out, and 
predetermined processing is performed to them in DSP circuit 21 grade and they are recorded on a memory card 
23 as a still picture with this operation gestalt at the time of a recording mode A&the.time. of-monitor through 
mode r reading appearance of not all the pixel signals outputted from CCD 12 is carried out by CDS 15, the pixel 
signal of abbreviation one half is thinned out and reading appearance is not carried out by CDS 15. That is, there 
are few pixels per screen of the animation at the time of monitor through mode than the number of pixels of one 
screen of the still picture recorded on a memory card 23. 

[003 1] Tfferefore,,at the time of monitor through mode, the count of signal processing in A/D converter 16 and 
the-DSP circuit 21 becomes less than the time of a recording mode, power consumption decreases by this, and 
the life of the battery which is the power supply of electronic "still" camera SV becomes long. 
[0032] The number of pixels per screen of CCD 12 is 410,000 here, and reading appearance of the pixel signal is 
carried out by NTSC system, and the number of dots of one horizontal line of the screen of the liquid crystal 
display element 36 is 280, and it is assumed that a dot array is a delta array of R, G, and B. In this case, the 
horizontal resolution of the liquid crystal display element 36 becomes [ 3/4x2/3x280=140 ] (since the delta 
array has multiplied by two thirds), and x effective level pixels of CCD12 required to obtain 140 are set to 187 
from the following formula (1). 
52.7microsec/(l/fxx2) x3 / 4= xx3 / 4= 140 ... (1) 

However, 52.7microsec It is the time amount of 1 horizontal -scanning period, and fx is 1.77MHz in a sampling 
frequency. On the other hand, the number of effective level pixels of CCD12 is 768, and is about 4 times the 
liquid crystal display element 36. Therefore, if the signal deterioration resulting from the signal-processing 
system of DSP circuit 21 grade is taken into consideration, even if it will thin out the pixel signal outputted 
from CCD 12 to 1/3 by the CDS circuit 15, the image quality of the display image in the liquid crystal display 
element 36 is equivalent to the image quality of the display image when not thinning out a pixel signal in the 
CDS circuit 15 acquired by CCD12. 

[0033] As mentioned above, infanticide of a pixel signal is performed based on an operation of the pulse gate 
circuit 17, i.e., control of the gate gap of the pulse gate circuit 17, and the number of dividing of a frequency 
divider 18 is controlled so that the timing of the A/D conversion of A/D converter 16 and signal processing of 
the DSP circuit 21 agrees to the output timing of the CDS circuit 15. That is, the gate gap of the pulse gate 
circuit 17 and the number of dividing of a frequency divider 18 are the magnitude of the degree to which the 
band of the spatial frequency of the image formed by the pixel signal by which reading appearance is carried 
out from CCD 12 does not become lower than the band of the spatial frequency of the image displayed by the 
liquid crystal display element 36. 

[0034] Next, the 2nd operation gestalt is explained with reference to drawing 6 and drawing 7 . With the 2nd 
operation gestalt, the color filter 42 prepared on the light-receiving side of CCD 12 has the color filter element 
of an array as shown in drawin g 6 . This color filter 42 is a stripe mold, and red (R), green (G), and each filter 
element of blue (B) are arranged in this order. In drawing, each filter element of R, G, and B is prepared in each 
filter element bottom of R, G, and B, respectively. That is, the train of the filter element of R, the train of the 
filter element of G, and the train of the filter element of B are prepared in this order. 

[0035] Drawing 7 is a timing chart in monitor through mode and a recording mode which shows each signal. 
[0036] CCD12 has the configuration to which a pixel signal is outputted one line at a time, and the pixel signal 
of R, G, and B is outputted from CCD 12 by turns, these signals -- here - Rl, Gl, Bl, R2, G2, B-2, R3, G3, and 
B3 -- it considers as ... 

[0037] the pulse gate circuit 17 -- setting ~ the 1st S/H pulse signal ~ a recording mode -- the pulse signal of 
the clock generation circuit 14 -- synchronizing — time of day tl, t2, t3, and t4 ~ although outputted in ... 
monitor through mode -- time of day tl, t2, t3, t7, t8, and t9 -- it is outputted in ... That is, in monitor through 
mode, a S/H signal is thinned out in time of day t4, t5, and t6. 

[0038] In the CDS circuit 15, between Gl, time of day t3, and time of day t7, sample hold of Bl is carried out 
between Rl, time of day t2, and time of day t3, and it is outputted between time of day tl and time of day t2 at 
the time of monitor through mode. They are G3, time of day t9, and time of day tlO similarly between R3, time 
of day t8, and time of day t9 between time of day t7 and time of day t8. In between, sample hold of B3 is carried 
out, and it is outputted. 

[0039] The sample hold circuit is further established in the CDS circuit 15. this a sample hold circuit --****- 

- a pulse - a gate circuit — 17 - from — outputting - having ~ the -- two — S/H - a pulse signal — being based 

— sample hold ~ carrying out - having - the — two — S/H « a pulse signal -- a recording mode --****-- time 
of day -- 1 ~ one - ' -- 1 — two -- ' -- 1 ~ three -- ' - t — four setting -- outputting — having -- a monitor -- 



\through - the mode — ****-- titr^fef day — t - one - ' - t - two — 1 — t --^fcr — 1 ~ t - seven ' -- 1 — eight - 
- 1 .... setting outputting - havin^Hamely, a monitor — through ~ the i^We --****-- time of day - t ~ 
three — ' - 1 — five -- 1 — t - six - ' — t ~ nine ~ ' It sets and the 2nd S/H signal is thinned out. In addition, the 
2nd S/H pulse signal starts synchronizing with falling of the 1st S/H pulse signal. 

[0040] The pixel signal (Rl, Gl, Bl, R3, G3, B3 ...) by which sample hold was carried out according to the 1st 
S/H pulse signal in the CDS circuit 15 Sample hold is carried out in a sample hold circuit, and they are time-of- 
day tl' and time-of-day t2' in monitor through mode. They are Rl and time-of-day t2' time-of-day t4' in 
between. They are Gl, time-of-day t4', and time-of-day XT in between. Bl is outputted from the CDS circuit 15 
in between. 

[0041] In A/D converter 16, A/D conversion of the pixel signal of Rl and Gl which are outputted, and Bl 
grade is carried out synchronizing with the standup of an A/D clock signal from the CDS circuit 15. A/D -- a 
clock signal -- a recording mode — ****-- a sign - T — one - being shown - as — time of day — t ~ one — 1 - 1 
- two -- ' -- 1 - three -- * — t - four ~ ' .. immediately after - starting - although - a monitor - through » the 
mode -- ****-- a sign — T - two - being shown as -- time of day - 1 -- one — ' - 1 ~ three — ' - t — five -- ' - 
- 1 -- seven — ' .. immediately after starting . that is, an A/D clock signal is outputted by the recording mode 
corresponding to the pulse signal of the clock generation circuit 14 — having monitor through mode one 
half of the frequency of the pulse signal of the clock generation circuit 14 -- having --****.- this timing — Rl, 
Gl, and Bl -- A/D conversion of... is carried out. 

[0042] In the DSP circuit 21, processing of a white balance, edge enhancement, etc. is performed synchronizing 
with the DSP clock signal outputted from a frequency divider 18. A DSP clock signal starts corresponding to 
the A/D clock signals Tl and T2 so that sign T3 and T four may show. That is, the output timing of a DSP clock 
signal supports the A/D clock signal, and even if it is any of monitor through mode and a recording mode, 
corresponding to A/D conversion, processing is performed in the DSP circuit 21 . 

[0043] The same effect as the 1st operation gestalt is acquired also according to the 2nd operation gestalt. 
[0044] 

[Effect of the Invention] As mentioned above, according to this invention, the power consumption in the display 
of the animation by the indicating equipment used as a finder can be reduced, and the life of the power supply 
of an electronic "still" camera can be lengthened. 



[Translation done.] 
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^$n5iHfe©^fffl^sd»:©«^^»at«k oifc* 

Cl©«l^c:*5ViX^*L<fi, ^I3K©^^»«, 48 

&$m>e>%L?>-miiftz>m&mn\z± o^^ns®^ 
[ooo8] &^m\mA.\mm^%r?z#is, m 

so ^d^m-oy^Vy bmt. mm^&^zj: v ^ 



(3) 



34 7 0 



CO 0 09] 

&z*~9fflwmmz.rcM?z?-)it> * ? s v©? 

[0 0 10] S/XT-AfflfflBBftl OSv-f ^Od>hf j. 

-era, mm^^-vx^mtmmummm^z 

[oo 1 1] mi'>xmfr*>i&%y(&'7uy? i i* 
ccd (mmm&T') i2<D&m\z 
m-frti* z.n\z& o c cd 1 2 <o$ymzm®tz y * 

ccdi 2(K>^m\z\m^im^-y^)v^ffl 

[0 0 12] CCDI 2RJCCD F^-f/^l 3l~«koT 
lSb<**l, CCDI«9-f/tl 3«Sgl©#Py#3fi£[I] 

mi 4^e,-55©«ffii7ffl*sn«^Dy^^ics^ 
7u >^ • i^y;!-*-^ HUBS 1 5 icA*sn«. 

[0 0 13] ®*«^fiCDSEBSl 5lC*5V»T, Ui* 

h 3ttTA/D&&gg i 6 tzmijati*. c 

>^;WK-;H« (S/H) W^flWKlKUTfll'WH 

teJzDJB*"*-*. A/D«M»18ia^AIiPll8»e 

ttl^^nS A/D *P y ^^fCjfcDTA/D^i^ff 
■5. A/D^Py£M#tt> SiSre-F-Cfck J'D"^ 

ss&n&i 4^e.ni*sn§;w^^psiWLTi>s 

jW. ^E^xjkHE— #Py#3&fele]g&l4a> 

cov A5& o hi&mmkwvvxig^-z&Zo 

[0 0 14] C©«k5lCCDS|E||&l 5, A/D^I8& 
16, /WX4*-hiaBl 7*S<fctfc>Mi]&l 812. ^ 
^^t—^E-HlCfeVif / #Py*fg£®B&l 4j5&6 

liX, CCDI 2*6fflAan*lilsMWeD-asft^> 



BS 1 4«, KJfrt— H t^n^x;^-^— F tc*5^T. 
(BUkW3<J;tf$iIIl© 1 BiIEC*5W--5IijS»:*«iJW'r«>liI 

[0 0 15] A/D&&&1 G\Z&^X7 : P?)Mm\Z 
10 [0016] iSflb^ V 1 9 jfi» ^ig*m$tutBi^m# 

BBUMregya oo s p) HBS2 i ka#s*u *& • 

DSPpa»2 1K:W*flHWQaB, ^flUOftl 
8 frSfliaSftftD S P # P y ^flWCfcD'OWf $ 
ft* C©D S P # P y KtA/D ? P y * 

[0 0 17] DSPEI&2 ift<6tuj3znfcm&mmz 

-f>*— 7x-f* (I/F) EK2 2t^A^^n, 
£0 i)jj~\*2 3\Zft8cr&tZlb<D > **W4CCMtT'^ 

*-F2 3tt#-l«:W*2 B&HOTOtt-e&tK 3 
>tfa-^ 2 4^HJ3^^^ 2 6 toiKWC**. 

*$^2 6, 2 6$^UTp<*U5!7-}«2 3**^«3 
>fcfrL-^2 4KtejH$nS. BBik^H-Ctt. #lBB 
*MU*-f*2 3^C|E^$n, -*3>tTa-^2 
4 fC*5^T50®3n&m#f*> ^^E'J *— H 2 3 

[0018] *&DSPia»2 i**6w**tumiaflr 

n*. 7±u tfnm&mmz.*:-? h ^-r /\* 3 2 
t. «A»iNTsc^w>«^K:jB*an, e^tttt 

3 3{CUiA$tl-5. SfcT^-P^©lK^»^«, LCD 

H9-r;i3 s^ix-ass^*? 3 6 fdW*$n-5. 

U CCDI 2«»6|fl*atl«IW*Ur^-fAT?H 

4» BStC^f*,. LCDH9</^3 5I3:, B26D^P-y^ 

^^ihibs 3 7 *> 6-«©M^T?ta*$n* ^ p v 2mi% 
^tc«fco^^fl^iim©2aaM»3fc5JccD 1 21; 

[0 0 19] mi*5<fct^2 0^Py^«^tHll^l 4, 
3 7K^X7\M»®|hH&1 0A^lti*$nSf&^#^l3 



5 

[0020] z/z^fomm&i o\z\smm38im 
*sfc*n, «fpau3 8fc«, ^v-x#*>. a*w#e 

[o o 2 l] H2«, CCD l 2c&£ftflff±l;:i»t&ft 
7y$&rf!$# 9-7 <f Jk* 4 1 9-7 -f JI^IE* 

v4>>* (Mg) , y»J-> (G) , -fXD- (Y 
e) *5«fc^7> (Cy) *ajS$*S**7-7-f;i' 

CO 0 2 2] CCD 1 2ICfc^T^UaH*{§-*fte, 

BJ4 eMi/ofr** ±5 c. t*bi3>£ 2fffgi^ittfr 

U *- F 2 3 tCta®-r*8Bire- ^TODiUSim 
#7&1CCD1 2Ak&ttiMH$neA*. 6 
£7 t4 >9h. UTflgffl-r-S^n^x;!^-^- 
6a3t3g?4~.];9& CCD 1 2tC«koT#£>n*IH{fc© 

3 6 o T^nffifo^mmwy&m zmn/ 

2T5iS. Ufc^T, CCD1 2j&>£ffl*£n-5llHll 
CO 0 2 3] H4tt, CCD 1 2fl>S 2ffRf^ai^S; 

jK#i*ic&&Mg ltyei op^m^fct tasidiff 
$*txccdi 2*^ai*$n. nunc iK#fflKft& 

GltCyl COWWi#WBSIdll***lTCCD 1 2 
38»6HiAa*tB. ftlCDfrHl£*»V>T, MgtGffl® 
*m#05"5iSJ&#§©M^ m^J 1) I4CCD1 2 

3i»6i*iWHati««t. ffl*fc#e«m# 2) ism 

T„ YefcCyO!«WB^5'6«»»B«Dfll* <|JF& 

ki) ttccD 1 2^6^*msn-5*i, «#a®ft 

49- (AF9K2) »M*tH3*iftfr>. 

CO 0 24] 05Rt ^E^vUU-^-FfcSBS^-F 

CO 0 2 5] CCDl2ft>5tt. ^Py^«ftia«H4 

g 1 £SH2<Dfr0Ye 1 t*WSnTW*Stl *V» 
T» 1 <Dff ©G 1 tfg 2 ©ff OC y 1 til WSftTtH 
*Sn-5o OTWflHcUT, Mg2£Ye2(Djb!®fi 
G2tCy 20jbnMm. Mg3tYe 3<Dj)\&m 
G3<hCy3<&Jlg?{a^- • ■ «D«»cffl*an*. 



(4) ^^9-9 34 7 0 
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CO 0 26] /WW-MUftl 
^E— HTMu &Mt». U. tr. t. • • •fcft^TS^r 

*s/H/"y^fti5»si«ifia>*u Miiti. t,, t«, t. • 
e. 

[0 0 2 7] CDS®&1 5"Ct£S/H/W;*ft3<!>ft 
-&±j&t0fc*^T, -g-OI^CCDl 2*»6AA**UWH 

Mttti tl^?Jt a ©RtlteMg ltYel <Ditmte*Wt-> 
7fW*-)lr H^tl, fffafr UMb ©PflteG ItCyl 

Alt. <omme 3 £Y e 3 «JWflW«^>yil*-* 

*ttJ->7*;i/*-;n< $ns. 

[0 0 2 8] CDSEBSl 5*^Hi*$n-5Mgl, Y 

20 eim<m^iBmt. A/DSS*8&i6fc*5v>T, a/ 

tc<kD^T<J;5lc:^Jti, ti, t s , t< • • • <Dffl£}ziL 

sfr^-siawsiiti . t,, t B> t» • • • wit^icft^^j 

5. -r&b^A/D^ay^fi^j, IH^-PTJi^ 

^r:^^;p-q£~ H t?J4, iruy ^9B£EK 1 4 0/ W 
Xm^01/20MlS»**UTfeO, co^3>y 
J» t<J;0MgltYe lQttffM. GltCyl©JI^ 
Mg3tYe 3©il^cm^, G3fcCy30it^ 
AiA/D^ISns. ^Mg ltYelCD 

nmmmsmu ^ A/umm 1 6 ^sw^a 

n, GltCyl©iI#^^Jt7 0^ A/D^ 
[0 0 2 9] DSPtH]K2 ^M0Kl8^e.a 

tm<D^mmtai^ 0 d s p ^ a taa^e 

I*. S 4 £«k D^Tck 5 CA/D # o y S 2 

K*iycit&_hai5. -r^t>-^D sp^d^ ^m#0tH 

SPEIK2 l^iA/D^lC*flSUTja3SAifft>tl 
•5. 

CO 0 3 0] Z.<D&*)\Z*$&®m-Z\*~ gBia^-H 

^ ccd 1 2fr%mj3^n&&x<»wmmntm&m 
Dspiaii2 i<w?*v»T»fjgo«H*JiatiT 
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>Ul/— =E— M*. CCDl 2frP>tiiJ32tlZ>$zT<Dm% 

*m<Dwmm\im\ti>ti. cdsi skj^tiewh 
a nft^. -r&b^n^u-^E- m<D$m<D 1 ® 

mm 0 ©HB&jSttS, *- H 2 3 KfE£ten*#lt 
«© 1 HiffiCDIBSlSifcfc 0 t>4>£cV\, 

[0 0 31] Ufc^T^en^k-^-W. A/D 
ffc&g&l 6 S P|5]K2 1 ^tSm#«Si©[pI|fc51 

5 2. 7/isec /<l/fxX2) : 
fc*£U 5 2. 7 *sec \tl7W%£liffll<0Vmv, fx 
I W>^U >t/mWiC? 1 . 7 7MHz T»§o -#c 

cd 1 2<Dtmfcwm?%mz7 e 8t*o, wmi&m 
«M^oajsfcjg&rsm^fb*^irr-5t, ccd 

1 / 3 £-?N9lVvr%, m&mr&frs 6 
■KDIK& CCDl 2fc«fc0#eti«, lSS?{i^£ 

cdsihiki 5Tmia^9ftftaaa«k0HR£: 
[0 0 3 3] j^But^-sic, nntt9eH9i«tt/w 

xy- mbw i 7 ©«m t&b-hrwzv- Men i 

&1 8 0ftMRKk A/Dg&g&l 6 ©A/DgSfttD 
SP0IS2 l©ft#OT©*<5>#&tCDSE»l 5 

ft/Vkxy- MBW 1 7 hlllM^AlBK 1 8 © 
#J3&Wu CCDl 2«»6M94ld4i«mmi:J:<3 

T^$n§ia^^^fHM^o»^^a^^f- 3 

6 c<k 0^£n£Efffc©£l«Ji3^©mk 0 
& fcfcv>;g£©;*:€r.*T?i&-&. 

[0 0 3 4] *KH6 <hH7*#flaUT> MI2©^86jg 
tftBSW*. tt2CD&MBgHrctt. CCDl 2©gft 

wjwaw*sn**?-7f;p*4 2i& Betes?*-* 

-7.f;i^4 2l4Xh9-r>®T*D. (R) > 

y»J-> (G) toXXttto- (B) ©&7^V*J8}iat 

©#7^;|/*3&&©T{9jm» WetlR, G&JitfB 

©fc^^RIG&Wt&nTU*. f^ti-feRo^-f 
J^SS*©^ £ G© 7 -f ;p^isr©5ij t B ©7 -r 

[0035] H7I& ^e-^^k-^-HtasS^-l* 

[0036] ccdi2h ramp 1 fr^ma* 

n**Wt*#U R, G, B©H3fcfeltai£SK:CCD 

1 2A^a*$n-5. ^ne>©m#*c:cTttRi. g 

1, Bl. R2, G2, B2, R3» G3, B3- ■ • 



(5) *frM 3 F9-9 34 7 0 
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[0 0 3 2] CdTfCCD 1 2©Ufflffi^D©liI^Sfc$J 
4 1 TJXfo 0. NTS C^lC<fcoXHI^m#^^tH 
$*"U *fe«tfi^3f^ 3 6 ©HSH© 1 *©*¥)!&© f* 
y Mfcft»2 8 07f*?>, H >y hgiM#R. G» B©xJP 
*flBWT!**fc«r*. £©#&, !£A&i5li?3 6 
(DlWfflmZ, 3/4X2/3X2 8 0 = 1 4 03jci 

(2/3«r9Hi;T^«CD». ■3r;i^^n?*«fc 
Hb) ,14 0#£#S©tCj&M&CCD 1 2©W#pfc¥ 
H38jRx«TH2©5£ (1) «k0 1 8 7 
3/4=xX3/4 = 140 • • • (1) 

[0 0 3 7] hlBlS 1 7K*5^T3U©S/ 

H/^Iftt. Eflft-FTO. *Dy*»4ia»l 
4fi!)nJW§IJKPWUT. Nftlh, t». b, t4 • • • 

ti. b. ts. tr. t., t. ■•• • (ZSMrVCfflASnS. *$• 
fefcte^^k-^-F"?^ Ittftlh, ti. tt££t> 
TS/H«WaPHI*i*l«. 
[0 0 3 8] CDS 0881 5&fefcYr. =E^^)V~^c 
20 - TO, TOfti &RttSb ©IBI«R 1 , l^?Jt2 tmiLU © 

M«G l , PSMt. 2:^3Jt7 ©Jffl«B 1 

ub 3 d^>^;^-;i' h an. ttj*an*. 

[0 0 3 9] CDSEBSl 5lCfi, -&£>\ZV>7)1>&- 

;n<BBSawt6nTi»«. ccs«j->y;w«-^i«ta» 
•w*. /i;^y-htH8Si 7^e>ffl*ans^2©s/ 

2©S/H7XJUXffl^«, ISi^-H-Ctt, P»Jti'. 
-Pm, NMIti t. t, b t. ' • • • teti^Tffl 

#an-5o -tt£Jbt>=e^^)V-^- HTia, imb', 

t» t. ', b * fc*5V>T^2 ©S/Hff^fiffflgi^n-5, 
fc*3, ^2©S/H/WXM#H^l©S/H/WXfS 

[0 0 4 0] CDSlHi&l 5{C*5^TB1©S/H/1;U 

xfflft&boTvyyMsr-fi' h an*M*flH! (r 

1. Gl. Bl, R3, G3. B3. . . ) Ji, 

*jb • mto* ' ©iw«g i „ m&t* • t^jt, ' ©rati 

B lfliCDSEffi&l 5^&ffiASn&. 
[0 0 4 1] CDSHIBSl5^6ai*anSRl. Gl 

T. A/D^Dy^M^W^J^^^HfflUTA/D 
gC«i$n*. A/D?Oy?m*ftt, flBMkt-HTSi. 
«F^Tlfc«fc0^-r«fcp^l^3Jt, *, b t» t4 ' • •© 

2\Z&.K)7fr?&o\zmAti ', fa U t» * • • <DW&\Z 

SO #&_h*i*. -r^-feA/D^py^iW^ S^^e- 



(6) 



9-9 347 0 
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<5>^CJ;9R1, Gl. Bl • • ■aiA/D&&$ 

[00423 DSP0S&2 i-m, ftmm&isfrzm 

fi#«. tt#T 3;fe t ktfT4fc<k9j^ck5K:A/D# 

DSPi'ny >?m^<»mi9<1 3 >^«A/D * D y ^ 

mv?ixv$>-D-zh. d s Pisi&2 1 •mA/u*8Bc 

coo43im2 <D&mm\z^-c t>m i ®*Mi9gtt 

[0044] 

[BfiI®IRi|i&MBl|] 



[0 2 3 m l <D$$mi&)zis^-c* C CD«^ffl±fC 

[0 5 ] 36 1 <03SiSJBfi!tC*Sl>T. ^en^x JW-^e- p 

[06] S&2©£8feJ$&{::$3^T» CCD©^®±|3 

[07] m2©*fifeg|8lC*^T, ^n^^k-^-H 

1 2 CCD 
itf 2 3 ^U*— H 
3 6 

SV «P;Wk*7*9 



[01] 




(7) 



4WF9-93470 



[02] 



[03] 



KSSSHEIBlBlBi 
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Mg 
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Mg 
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. —HI 
— H2 



K2 Kl K2 



[05] 



COS ±« 



A/070,7 



Mgl 

4 

Yf 1 


Gl 


Mg* 
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r 
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G4 
+ 




n 
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fl 
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ti 


U 




ts 




ts 


tr 








Mgl 
+ 
Yal 


at 


Mg3 
♦ 

y«3 


G3 
C*V3 



j^SiJTJiJi-n-rLn 




me] 



42 
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R 
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B 




R 


G 
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R 


0 


B 




R 


G 


B 


R 
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B 
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[137] 



R1 


Gl 


Bt 


R2 


G2 


B2 


R3 


63 


63 




n 


n 


n 


11 


n 


fl 


n 


n 


n - 


ti 




u 


u 




te 


t 7 









cos 4 ft 



Rl 



Gl 



Bt 



R3 



G3 



S3 — 



SIS? -JT-J n n n n fum 

tt ti ta %\ ts r e t r t' B ti 



S/Htfc& R* 



Gl 



B1 



R3 G3 



A/070,? 



A/0 It 6 

-PmrLTLTLrLTLn 




